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(54) OUTER DIMENSION MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve an outer 
diameter measuring device which can speedily and 
accurately measure outer diameter without deforming or 
damaging a measuring probe. 

SOLUTION: This outer diameter measuring device has 
first and second traveling members 22 and 24, a 
traveling means 12 for moving the first and second 
traveling members, first and second measuring probes 
26 and 28 which are mounted to the first and second 
traveling members 22 and 24 and are in contact with 
measurement part, a contact detection means 76 which 
detects that the first and second measuring probes 26 
and 28 are in contact with an object 30 to be measured, 
a distance detection means for detecting the distance 
between the first and second measuring probes 26 and 28, and a control means 80 for 
moving the first and second traveling members 22 and 24 until the contact and for calculating 
a dimension from the distance between the first and second measuring probes 26 and 28 at 
the time of the contact. Further, the measuring device has a prediction dimension storage 
means for storing the predicted dimension of the object 30 to be measured and a speed 
switching distance calculation means for calculating the switching distance immediately 
before contact from the predicted dimension and speedily moves until the switching distance 
and slowly moves after that. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A guide (20 21) is met. The movable 1st and the 2nd movable migration member (22 24), this 
— with the migration means (12) to which the 1st and 2nd migration members are moved, and the 1st 
and 2nd gauge heads (26 28) in contact with the appearance part which it is attached in said 1st and 2nd 
migration members (22 24), respectively, and a device under test (30) measures A contact detection 
means to detect that these 1st and 2nd gauge heads (26 28) contacted said device under test (30) (76), 
Until a distance detection means (19) to detect the distance between said 1st and 2nd gauge heads (26 
28), and said contact detection means (76) detect that said 1st and 2nd gauge heads (26 28) contacted 
said device under test (30) In an outer-diameter measuring device equipped with the control means (80) 
which controls to move said 1st and 2nd migration members (22 24), and computes the dimension of 
said device under test (30) from the distance between said gauge heads at the time of contact (26 28) A 
prediction dimension storage means to memorize the dimension said device under test (30) which 
measures said control means (80) is predicted to be (94), Based on the dimension memorized by this 
prediction dimension storage means (94), it has a rate change distance calculation means (95) to 
compute change distance just before said 1st and 2nd gauge heads (26 28) contact said device under test 
(30). It is the dimension measuring device characterized by controlling said migration means (12) for 
said change distance to move said 1st and 2nd migration members (22 24) at the 1st rate, and to move it 
at the 2nd rate later than this 1st rate after it. 

[Claim 2] The dimension which is memorized by said prediction dimension storage means (94) and 
which is predicted is a dimension measuring device according to claim 1 which is the dimension which 
was moved at said 2nd rate and measured said 1st and 2nd migration members (22 24) until said 1st and 
2nd gauge heads (26 28) contacted said master piece from migration initiation in the master piece which 
has a dimension used as criteria. 

[Claim 3] The dimension which is memorized by said prediction dimension storage means (94) and 
which is predicted is a dimension measuring device according to claim 1 which is the value set up from 
the outside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to the dimension measuring device used especially for a 

detailed survey about the dimension measuring device which measures a dimension from the distance of 

the gauge head when moving a gauge head and contacting a measured part. 

[0002] 

[Description of the Prior Art] Although there is equipment which a gauge head is contacted into the 
measurement part of a work piece, and detects the variation rate with a differential transformer etc. as 
equipment which performs the detailed survey of the dimension of a device under test (work piece) A 
means to detect to a precision the migration device to which it is made to move apart from this so that 
the distance of two gauge heads may be changed, and the distance of two gauge heads is established, and 
there is a dimension measuring device which measures a dimension from the distance between the gauge 
heads when moving in the direction in which a gauge head contacts a work piece, and contacting. 
[0003] Drawing 4 is drawing showing the configuration of such a dimension measuring device. This 
dimension measuring device has the drive motor 12 on the body 10 of equipment like illustration. A 
bevel gear 14 fixes, it is arranged so that a bevel gear 16 may mesh to this bevel gear 14, and the shaft 
18 is connected with the driving shaft of a drive motor 12 also for this bevel gear 16. Thread parts 18A 
and 18B are formed in a shaft 18, and the screw thread of thread-part 18A and thread-part 18B is formed 
with reverse **** structure. Moreover, guides 20 and 21 are fixed to the body 10 of equipment, and the 
migration member 22 is screwed in thread-part 18A of a shaft 18 while it is supported movable along 
with these guides 20 and 21 . Moreover, the migration member 24 is screwed in thread-part 1 8B of a 
shaft 18 while it is supported movable along with these guides 20 and 21. A gauge head 26 is formed in 
the migration member 22, and the gauge head 28 is formed in the migration member 24. Furthermore, 
although not illustrated, contact detection means to detect having contacted when the migration 
members 24 and 26 moved and gauge heads 26 and 28 contacted the cylindrical work piece 30, such as a 
reed switch, and the encoder which detects the rotation of a drive motor 12 are formed. 
[0004] In such a dimension measuring device, moved the migration members 24 and 26 and it was made 
to stop until it has arranged the work piece and gauge heads 26 and 28 contacted the work piece 30, after 
evacuating the migration members 24 and 26 to the predetermined location, and the movement 
magnitude from an evacuation location to a halt location was computed from the output of an encoder, 
and the dimension is measured. Although the example which measures an outer diameter by a diagram 
was shown, a bore can also be measured if gauge heads 26 and 28 are turned to hard flow. 
[0005] In the dimension measuring device shown in drawing 4 , since ****** is uniformly difficult and 
a measurement error produces contact pressure with the work piece 30 of gauge heads 26 and 28 by that 
cause, these people are a patent application No. 216106, will attach gauge heads 26 and 28 in the 
migration members 24 and 26 through a spring in Showa 63, and are indicating the configuration which 
measures the distance between gauge heads 26 and 28 on a linear scale. 

[0006] Although the movement magnitude of a migration member is measurable only by monitoring 
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continuously, arranging a work piece and moving a gauge head also in any of the dimension measuring 
device indicated by the outer-diameter measuring device and Japanese Patent Application No. No. 
216106 [ 63 to ] which were shown in drawing 4 , in order [ of measurement ] to make precision high 
absolutely, it is common to perform periodically master doubling doubled so that the masterpiece which 
has a dimension used as criteria may be arranged as a device under test and the measured value of a 
masterpiece may be in agreement with a reference value. Master doubling may be performed whenever 
the dimension of the work piece to measure is changed. If such master doubling is performed, the 
accuracy of measurement of an outer-diameter dimension measuring device will be determined with the 
recall at the time of performing repeat measurement, i.e., repeatability. 
[0007] 

[Problem(s) to be Solved by the Invention] When measuring in the above dimension measuring devices, 
gauge heads 26 and 28 are evacuated to a predetermined location so that a work piece can arrange or 
exchange, and the work piece to measure is arranged. Then, the migration members 24 and 26 are 
moved until gauge heads 26 and 28 contact a work piece, and the distance of the migration members 24 
and 26 when contacting, i.e., a dimension, is measured. Here, the direction of the deflection [ the 
deflection of a machine, especially ] of gauge heads 26 and 28 which passing speed is generally made 
[ direction ] late and contacts gauge heads 26 and 28 to a work piece slowly with regards to the passing 
speed of the migration members 24 and 26 decreases, and the repeatability of equipment has good 
repeatability. Therefore, to measure to a precision in a high precision, it is necessary to make small 
passing speed of the migration members 24 and 26. 

[0008] As mentioned above, when measuring in a dimension measuring device, after evacuating gauge 
heads 26 and 28 to a predetermined location, it measures by arranging a work piece, but if the passing 
speed of the migration members 24 and 26 is small, time amount until it contacts a work piece from an 
evacuation location will become long, and the problem that the time amount which measurement takes, 
i.e., a reading per second, falls will arise. Also in order to use such a dimension measuring device in 
many cases in order to automate the dimension measurement conventionally performed by manual 
operation, and to raise the utilization ratio of equipment, raising the measuring time per piece 
(throughput) is called for, and the fall of a reading per second is a big problem. 

[0009] In order to solve such a problem, move the migration members 24 and 26 at first at high speed, 
once contact gauge heads 26 and 28 to a work piece, make it move slowly on little ****** after that, it 
is made to contact again, and the method of detecting the value at that time is also performed. However, 
in order to perform complicated actuation of making it move again after [ which once contacted ] 
retracing one's steps, it was difficult to shorten the measuring time not much. Furthermore, in order that 
gauge heads 26 and 28 may contact a work piece at high speed, they required the force with gauge heads 
26 and 28 impossible for, and have also produced the problem that a dent blemish is attached to the 
problem and the work piece of making gauge heads 26 and 28 distorted, or being damaged. 
[0010] It aims at raising the reading per second of a dimension measuring device, without being made in 
order that this invention may solve such a trouble, making gauge heads 26 and 28 distorted, or being 
damaged. 
[0011] 

[Means for Solving the Problem] The dimension measuring device of this invention computes the 
change distance near a dimension as much as possible in the range in which a gauge head does not 
contact certainly about that the dimension of the device under test which it is going to measure is 
predicted to be based on the prediction dimension, and in order to solve the above-mentioned trouble, to 
change distance, a gauge head is moved to a high speed, and after change distance switches passing 
speed as it is made to move with the passing speed carried out slowly. 

[0012] The dimension measuring device of this invention meets a guide. Namely, the movable 1st and 
the 2nd movable migration member, The migration means to which the 1st and 2nd migration members 
are moved, and the 1st and 2nd gauge heads in contact with the part which it is attached in the 1st and 
2nd migration members, respectively, and a device under test measures, Until a contact detection means 
to detect that the 1st and 2nd gauge heads contacted the device under test, a distance detection means to 
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detect the distance between the 1 st and 2nd gauge heads, and a contact detection means detect that the 
1st and 2nd gauge heads contacted the device under test In a dimension measuring device equipped with 
the control means which controls to move the 1st and 2nd migration members, and computes the 
dimension of a device under test from the distance between the gauge heads at the time of contact a 
control means A prediction dimension storage means to memorize the dimension the device under test to 
measure is predicted to be, Based on the dimension memorized by the prediction dimension storage 
means, it has a rate change distance calculation means to compute change distance just before the 1st 
and 2nd gauge heads contact a device under test. Change distance is characterized by controlling a 
migration means to move the 1st and 2nd migration members at the 1st rate, and to make it move at the 
2nd rate later than the 1 st rate after it. 

[001 3] The dimension which is memorized by the prediction dimension storage means and which is 
predicted is as a result of [ of the master piece which has a dimension used as criteria ] measurement, it 
is made to move 2nd at the rate of a low speed, and measurement of master piece measures the 1st and 
2nd migration members until it is alike as usual and the 1st and 2nd gauge heads contact master piece 
from migration initiation. Moreover, the dimension which is memorized by the prediction dimension 
storage means and which is predicted may be a value set up from the outside based on processing data 
etc. 

[0014] According to this invention, about the device under test which the dimension of an outline 
understands, if it is made to move at high speed and approaches on the surface of a work piece until it 
contacts on the surface of a work piece, it is possible to make it move at a low speed, and to make it 
contact slowly. Therefore, after making a throughput high, it is possible to make it contact slowly, it is 
possible to make the accuracy of measurement high, and a gauge head is made distorted or being 

damaged is lost. ... , r , 

[0015] The measurement result of the master piece which has a dimension used as cntena is used tor the 
dimension of the outline predicted. Usually, since master piece is measured whenever it changes the 
class of work piece, and criteria doubling is performed, a gauge head is moved slowly, and it measures 
until it contacts from measurement initiation as usual about master piece, and sets up as a dimension of 
the outline which has the measurement result predicted. If it is this, the measuring time is long as 
[ measurement / of the first master piece ] usual, but the measurement after it can improve a reading per 
second, as long as the class of work piece is the same. 

[0016] When the outer diameter of a work piece is predicted from processing data etc., you may make it 
set up the dimension value from the exterior. 

[Embodiment of the Invention] Drawing 1 is drawing showing the configuration of the example of this 
invention. Hereafter, the case where an outer diameter is measured is explained as an example. In 
drawing 1 a reference number 10 the body of equipment 12 the drive motor in which normal rotation 
and an inversion are possible The encoder with which 19 generates a pulse for the shaft by which 1 8 was 
connected with the driving shaft of a drive motor 12 according to the angle of rotation of a drive motor 
12 In 20 and 21, in a guide, 22 and 24 meet guides 20 and 21. A movable migration member 26 and 28 
the gauge head attached in the migration members 22 and 24, respectively 30 the reed switch which, as 
for 76, turns off a cylinder-like device under test (work piece) when gauge heads 26 and 28 contact a 
work piece 30 80 shows a control section for switch groups, such as a switch for directing that 78 sets 
the switch and master piece for directing that the set of a work piece is completed and measurement is 
started, and performs criteria doubling. Thread parts 18A and 18B are formed in a shaft 18, and the 
screw thread of thread-part 18A and thread-part 18B is formed with reverse **** structure. The 
migration member 22 is screwed in thread-part 18 A, the migration member 24 is screwed in thread-part 
18B, and if a shaft 18 rotates when a drive motor 12 rotates, it will move the migration members 22 and 
24 along with guides 20 and 21 in hard flow, i.e., the direction which approaches or the direction 
keeping away. 

[0018] A control section 80 is realized by CPU81, ROM82 and RAM83, and the microcomputer that 
consists of I/O Port 84 grades. It is constituted so that a drive motor 12 can detect the rotation of a drive 
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motor 12, i.e., the migration location of the migration members 22 and 24, when rotation is controlled 
by the microcomputer through I/O Port 84, and the pulse output of an encoder 19 is incorporated by the 
microcomputer through I/O Port 84 and counts a pulse. It is fixed to the migration members 22 and 24, 
and gauge heads 26 and 28 can call the relative distance between the migration members 22 and 24 the 
relative distance between gauge heads 26 and 28, i.e., an outer diameter. Moreover, a reed switch 76 is 
also connected to a microcomputer through I/O Port 84, and the condition can be detected now. 
Furthermore, a microcomputer can also detect the condition of the switch group 78 now through I/O 
Port 84. 

[0019] Drawing 2 is a functional block diagram in the control section 80 of this example. As shown m 
drawing 2 , the control section 80 of this example The distance calculation section 91 between gauge 
heads which computes the relative distance between gauge heads 26 and 28, i.e., an outer diameter, by 
counting the pulse output of an encoder 19, The outer-diameter detecting element 93 which detects a 
dimension from the output of the drive control section 92 which controls the drive of a drive motor 92, 
and the distance calculation section 91 between gauge heads when the output of a reed switch 76 
switches, It has the rate change distance calculation section 95 which computes the location which an 
error is expected in the dimension predicted to be the prediction dimension storage section 94 which 
memorizes the dimension the work piece which it is going to measure is predicted to be, and gauge 
heads 26 and 28 do not contact a work piece 30 by any means, and approaches a work piece 30 as much 
as possible. The function of the distance calculation section 91 between gauge heads and the dimension 
detecting element 93 is the same as before. The prediction dimension storage section 94 memorizes the 
dimension value which the distance calculation section 91 between gauge heads when measurement of 
master piece is completed outputs in response to the signal which directs to measure the master piece 
inputted from the switch group 78, and to perform criteria doubling. The rate change-over distance 
calculation section 95 computes the distance between the dimensions which switch passing speed from 
the dimension memorized by the prediction dimension storage section 94, i.e., a gauge head. Its thing 
small as much as possible is desirable within the limits of it while this change distance requires that a 
gauge head should not contact the outer diameter of a work piece, also when an error is in a work piece. 
Although it will not contact by the distance if it enlarges, a reading per second becomes slow. A drive 
motor 12 is controlled after it to move at the 2nd low speed rate until it contacts, so that gauge heads 26 
and 28 move a drive control section at the 1st rate with the evacuation location of a gauge head to a 
high-speed rate change distance. 

[0020] Drawing 3 is a flow chart which shows processing of the control section in this example. 
Processing actuation is explained with reference to drawing 3 . At step 101, a drive motor 12 is reversed 
and gauge heads 26 and 28 are evacuated to a predetermined location. Usually, if a limit switch is 
formed in this location and either of the migration members 22 and 24 switches this limit switch, 
migration will be suspended, and the dimension is computed by measuring the movement magnitude 
from that location. Thereby, accumulation of a detection error can be prevented. 

[0021] At step 102, it directs that a work piece performs master doubling to an operator, and it stands by 
until arrangement of master piece is completed. Directing termination of arrangement by pushing a 
switch, a microcomputer detects the condition of a switch and incorporates directions. At step 103, 
gauge heads 26 and 28 move the gauge heads 26 and 28 which are present in an evacuation location in 
the direction in contact with a work piece 30 at the 2nd low speed rate. At step 104, migration at the 2nd 
rate is continued until it detects whether gauge heads 26 and 28 contacted the work piece 30, and the 
reed switch 76 became off and becomes off about it. And when a reed switch 76 becomes off, a drive 
motor 12 is suspended at step 105, and the dimension at that time is read at step 106. 
[0022] At step 107, the value of an amendment register is rewritten so that the dimension read at step 
106 to the module of the master piece inputted as external input data may be in agreement. Looking at 
the value of the drop which displays the measured value which is not illustrated, the input of the module 
of master piece operates an input key, inputs the module of master piece, carries out operating a master 
set directions switch etc., and inputs it. 

[0023] At step 108, passing speed change distance is computed and memorized from the module of 
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master piece. Since the work piece to measure has the dimension similar to master piece, if it is the case 
of outer-diameter measurement, it will add and compute to a module the value which expected 
allowances further in consideration of the error of a work piece at a part for an error. At step 109, gauge 
heads 26 and 28 are evacuated, and it stands by until a work piece is set at step 110. If it is directed that 
the set of a work piece is completed by the switch group 78, and measurement is started, at step 111, 
gauge heads 26 and 28 will move the gauge heads 26 and 28 which are present in an evacuation location 
in the direction in contact with a work piece 30 at the 1st high-speed rate. At step 112, migration at the 
1st rate is continued until it detects whether it moved to the rate change location and moves to a rate 
change location. 

[0024] When it moves to a rate change location, it switches so that gauge heads 26 and 28 may be 
moved at the 2nd rate later than the 1st rate at step 1 13. At step 114, migration at the 2nd rate is 
continued until it detects whether gauge heads 26 and 28 contacted the work piece 30, and the reed 
switch 76 became off and becomes off about it. And when a reed switch 76 becomes off, a drive motor 
12 is suspended, and the dimension at that time is read and outputted. 

[0025] When not performing master doubling by master piece and carrying out multiple-times 
measurement of the work piece of the same class, like the master piece of an example, it is made to 
move from measurement initiation to contact at a low speed, and measures, and you may make it use 
this measured value as a forecast after it in measurement of the first work piece in the above-mentioned 
example, although measured value of master piece was made into the forecast. 

[0026] Moreover, when the dimension of a work piece is beforehand predicted from the information 
about processing, the value is inputted and you may make it memorize as a forecast. As mentioned 
above, although the example which applied this invention to the conventional example shown in 
drawing 3 was explained, it is also possible to apply this invention to the outer-diameter measuring 
device indicated by Japanese Patent Application No. No. 216106 [ 63 to ], and various kinds of 
modifications are possible. For example, it is also possible to count the output of an encoder, not to 
detect the migration location of a migration member, but to form a linear scale independently, to detect 
the location of a gauge head or a migration member, and to measure an outer diameter. 
[0027] 

[Effect of the Invention] By this invention, making the accuracy of measurement high, and making a 
gauge head distorted or being damaged in an outer-diameter measuring device, after making a 
throughput high is lost. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the configuration of the outer-diameter measuring device of the 
example of this invention. 

[Drawing 21 It is drawing showing functional block of the control section of an example. 

[Drawing 31 It is the flow chart which shows processing of the control section in the example of this 

invention. 

[Drawing 41 It is drawing showing the configuration of the conventional outer-diameter measuring 
device. 

[Description of Notations] 

10 - Body of an outer-diameter measuring device 
12 — Drive motor 

18 -Shaft 
18A, 18B --**** 

19 — Encoder 

20 21 - Guide 

22 24 - Migration member 

26 28 - Gauge head 

30 - Device under test (work piece) 

76 — Reed switch 

80 — Control section 
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